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F l e e t Numerical weather C e n t r a l i The f i l e s w e r e updated i n monthly t e m p e r a t u r e s t r u c t u t e : f o r t e n d i f f e r e n t . . . . a r e a s . The t e n s i t e s s e l e c t e d , f d r s t u d y ' b y ' t h e ~& b a = t m e n t The location of these sites is shown on,the following map; a separate report was produced for.each site.
For each area, the most probab'le temperature structures were determined. When the most probable temperature soundings were plotted, some month to month variability was present. . which was caused by the non-uniform data sample rather than by real changes in the ocean. These short-period time variations were removed by a filtering process described by .
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Off Mexico P l a n t S h i p P ' a c i f i c I v o r y C o a s t P l a n t S h i p C a r i b b e a n M o n t h l y Mean T e m p e r a t u r e (OC) S u r f a c e Range 27. 5-28.6 25. 4-28.7 25.5-28. 
EXECUTIVE SUMMARY
An examination o f t h e h i s t o r i c a l o c e a n o g r a p h i c d a t a f o r t h e w a t e r s o f f Manila, P h i l i p p i n e s shows t h a t t h e r e i s a n e x c e l l e n t t h e r m a l d i f f e r e n c e r e s o u r c e f o r OTEC p u r p o s e s .
The r e g i o n examined was between 14ON-16ON l a t i t u d e and 118°E-1200E l o n g i t u d e , which i s o f f t h e w e s t c o a s t o f t h e i s l a n d o f Luzon. S u r f a c e t e m p e r a t u r e s a r e h i g h t h e y e a r round, w i t h t h e l o w e s t monthly mean s u r f a c e t e m p e r a t u r e b e i n g 27.2OC.' The a v e r a g e of t h e monthly mean ATs t o 1000
.meters i s 24.0°C. A t 500 meters, t h e a n n u a l t h e r m a l d i f f e re n c e r e s o u r c e i s 20. O°C, s o t h a t t h e c o l d ' w a t e r p i p e s can be r e l a t i v e l y s h o r t .
The c o n t i n e n t a l s l o p e o f f t h e P h i l i p p i n e s i s s t e e p , and w a t e r d e p t h s of 1000 meters l i e w i t h i n 18.5km ( t e n n a u t i c a l m i l e s ) o f f t h e s h o r e s . o f
Luzon. There i s a n a d e q u a t e upper mixed l a y e r , t h r o u g h o u t t h e y e a r . Typhoons a r e a major problem f o r t h i s a r e a . High winds and s t o r m s a r e a b i g g e r problem f o r t h i s s i t e t h a n any o t h e r s i t e s t u d i e d under khe c u r r e n t c o n t r a c t . Seismic a c t i v i t y . a l s o o c c u r s . C u r r e n t s a r e g e n e r a l l y moderate w i t h some v a r i a t i o n d u r i n g t h e y e a r .
BATHYMETRY
The l o c a t i o n o f t h e a r e a o f i n t e r e s t o f f Manila i s shown i n F i g u r e 11-1 ( t h e t h e r m a l r e s o u r c e was .examined o f f t h e P h i l i p p i n e West C o a s t between 118-120°E). F i g u r e 1 1 -2 shows t h e g e n e r a l i z e d b a t h y m e t r y around t h e a r e a t o d e p t h s o f 1500 meters ( t a k e n from t h e U.S. Naval oceanog r a p h i c O f f i c e B a t h y m e t r i c A t l a s , [GI. The d e e p P h i l i p p i n e
Trench o f f t h e e a s t c o a s t and t h e Manila Trench o f f t h e w e s t c o a s t c o n t r i b u t e t o t h e h i g h s e i s m i c a c t i v i t y i n t h i s
r e g i o n . .
The w i d t h o f t h e c o n t i n e n t a l s h e l f off Manila v a r i e s c o n s i d e r a b l y b e c a u s e of t h e w i d e , s h a l l o w w a t e r s o f Manila
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Bay. O u t s i d e t h e bay, t h e s l o p e i s s t e e p i n t o t h e Manila
Trench. T a b l e 11-1 summarizes d i s t a n c e s t o s e l e c t e d . d e p t h s f o r s e v e r a l l o c a t i o n s .
FIGURE III-1: CHART SHOWING MONTHLY AT CON'L'UURS ('C)
AT A DEPTH RESOL,TTI'TCIN OF 50 ME'I'EKY FOR A 2 O LAT/LONG RECTANGLE WEST O F MANILA.
I V . 
M I X E D LAYER DEPTH F o r OTEC p u r p o s e s , t h e d e p t h o f t h e upper mixed l a y e r \ i s d e f i n e d a s t h e d,epth a t which t h e t e m p e r a t u r e i s f i r s t 1°C c o l d e r t h a n t h e s e a s u r f a c e t e m p e r a t u r e . '
WEATHER CONDITIONS
The Manila s i t e i s i n t h e c e n t e r of a major typhoon t r a c k a s shown i n F i g u r e V -1 from C r u t c h e r and Q u a y l e (19741,
[ I ] . Typhoons have p a s s e d t h r o u g h t h i s a r e a d u r i n g a l l months o f t h e y e a r b u t a r e most common from October t h r o u g h
December.
The t y p i c a l typhoon c o u n t p e r 10-year p e r i o d a s \ r e p o r t e d by C r u t c h e r and Q u a y l e i s shown i n Tabl-e V-1. From C r u t c h e r and Q u a y l e (1974) , [?I .
-.
OTEC p l a n t s i n t h e a r e a o f f Manila must be a b l e t o w i t h s t a n d typho,on winds i n ; e x c e s s o f 70 m e t e r s / s e c o n d . Mountainous waves c a n b e produced. 
a s s o c i a t i o n w i t h h u r r i c a n e s and t h a t t h e r e a r e numerous r e p o r t s o f .waves 10-15 meters.
A NDBO s t u d y ( 1978) , [ D l i n d i c a t e s t h a t h u r r i c a n e s c a n c a u s e a temperat;re anomaly o f -3' C f o r a p e r i o d of f o u r d a y s . While t h i s r e s u l t was I measured i n t h e Gulf o f Mexico, i t s h o u l d be i n d i c a t i v e o f t h e e f f e c t s o f h u r r i c a n e s on t h e t h e r m a l r e s o u r c e anywhere i n t h e t r o p i c s , i n c l u d i n g t h e w a t e r s w e s t o f Manila.
T a b l e V-2, from t h e U.S. Naval Weather S e r v i c e (1983!,
[ 3 6 ] , summarizes t r o p i c a l s t o r m s t a t i s t i c s f o r t h e Manila a r e a ; t h e s e s t a t i s t i c s i n c l u d e typhoons and t r o p i c a l s t o r m s
o f lesser i n t e n s i t y .
T a b l e V-3 from t h e U.S. Naval Weather S e r v i c e ( 1 9 3 8 ) ,
[a], summarizes p r e v a i l i n g wind d i r e c t i o n and speed by months f o r t h e a r e a o f f Manila. These v a l u e s a r e r e p r e -/ s e n t a t i v e o n l y of t h e b a s i c flow i n t h e a r e a ; p l a n n e r s must b e c a r e f u l t o a c c o u n t f o r t h e r e l a t i v e l y f r e q u e n t t r o p i c a l s t o r m s and typhoons which are embedded i n t h i s b a s i c flow. The p a t t e r n i s c h a r a c t e r i s t i c o f a monsoonal regime w i t h a s t r o n g summer maximum o f p r e c i p it a t i o n due t o f r e q u e n t showers and t h u n d e r s t o r m s . I n s p i t e o f t h e l a r g e r number of typhoons l a t e i n t h e y e a r , t h e i r c o n t r i b u t i o n t o t o t a l r a i n f a l l i s r e l a t i v e l y s m a l l . * N o t c h a r a c t e r i s t i c of OTEC area w e s t of M a n i l a . High swell conditions with wave height in excess of 3.6 meters occurs between 0-2% of the time in each-of-the-------four seasons. Waves qreater than 2.4 meters also only occur between 0-2% of the time, except in the fall when the £re-quency is 2-5%. The northern half of Luzon has a slightly greater 'frequency of high conditions in the fall and winter. 
o m . a n a r e a somewhat l a r g e r t h a n t h e a r e a chos@n f o r s i t e a n a l y s i s , b u t t h e condi,tions o v e r t h e a r e a a r e r e p r e s e n t e d ' a s b e i n g homogeneous.
F i g u r e V I -1 p r o v i d e s a :
\ g r a p h o f t h e r e l a t i v e f r e q u e n c y o f v a r i o u s wave h e i g h t s f o r t h e Manila s i t e . T h i s s i t e i s s u s c e p t i b l e t o h u r r i c a n e s s o OTEC p l a n t s s h o u l d be b u i l t t o w i t h s t a n d mountainous waves.
T a b l e VI-2 from C l i m a t i c Summaries For Major Seventh F l e e t P o r t s and Waters (1973, 1 x 1 1 , p r o v i d e monthly mean
wave h e i g h t s f o r t h i s s i t e . Hurricanes also effect surface currents. Leipper's (1967 [211) study of Hurricane Hilda showed that a current had developed in the area transversed by the storm. Analysis of temperature depth data showed a current of approximately 50 cm/sec.
A theoretical study by O'Brien and Reid (1967, [27] ) -states that hurricanes will.cause currents with a speed of approximately one meter per second.
The passage of hurricanes will induce upwelling of subsurface water for a temporary period. This upwelling will cause anomalous vertical current shears. Vertical and horizontal current shears are also observed in association with major current systems. The Philippines, especially the western coast, is removed from any major current system.
